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Background: The severity of aortic stenosis is primarily assessed by the continuity equation through pressure gradients (PG) and effective orifice 
area (EOA). However, aortic 3-D valve shape creates differences in flow convergence may significantly affect left ventricular load. We hypothesized 
that despite similar EOA’s, flat (FLV) vs dome-shaped (DSV) valves may have different rates of progression to symptoms.
Methods:  We retrospectively enrolled all patients in the echocardiographic database at our institution between January 1, 2000 and December 
31st, 2010 with a mean transvalvular aortic PG of ≥40mmHg. We reviewed patient charts, serial 2-D doppler echocardiograms, and noted the 
time of symptom onset (defined as chest pain, syncope, dyspnea, congestive heart failure, or fatigue and malaise attributable to valvular disease).  
Annulus size, valve height and shape, and hemodynamic measures were recorded. After univariate analysis, the geometrical calculation of a spherical 
dome [V=pi*h/6(3r2+h2)] was used to define FLV and DSV as a dome volume ≤1.49cm3 and ≥1.50cm3. Kaplan-Meier curves of dome volumes 
were plotted against time to symptom onset.
Results:  711 patients were screened for the study.  After excluding 675 due to pre-existing symptoms, confounding alternative diagnoses, or 
bicuspid morphology, 38 patients were included in the study.  The peak/mean transaortic PG’s (82 vs 84mmHg, p=0.68; 48 vs 51mmHg, p=0.24) 
and EOA’s (0.76 vs 0.74 cm2, p=0.75) were not significantly different between FLV (N=26) and DSV (N=12). Advanced hemodynamic measurements 
revealed no difference in left ventricular percent stroke work loss (25 vs 27%, p=0.26), energy loss index (0.47 vs 0.47, p=0.93), aortic valve 
resistance (268 vs 286 dynescm−5, p=0.53), percentage of patients with moderate or high valvulo-arterial impedance (85 vs 83%, p=0.53), and 
recovered PG at the sinotubular junction (19 vs 19mmHg, p=0.94). However, Kaplan-Meier curves showed that patients with FLV progressed to 
symptoms earlier than patients with DSV (3 vs 19 months).
Conclusions: In asymptomatic patients with severe aortic stenosis and similar EOA’s and PG’s, valve morphology may predict time to progression 
of symptoms.
